
Section 1.2  

Functions and Their Graphs 

 

A relation between two sets X  and Y  is a set of ordered pairs in the form ( )yx, where 

Xx ∈ and Yy ∈  

 

The domain of relation is the set of the first coordinates or x-values in the relation. 

 

The range of relation is the set of the second coordinates or y-values in the relation. 

 

f(x)

yx

Range

Domain

 
A real-value function f of a real variable x from X to Y is a correspondence that 

assigns to each number x in X  exactly one number y in Y . 

 

 

Example 1 (Evaluating a Function) 

 

Given the function, 43)( 2
++= xxxf , evaluate the following functions. 

 

A) Find )2(f  

 

144644232)2( 2
=++=+⋅+=f  

 

B) Find )3( bf  

 

499433)3()3( 22
++=+⋅+= bbbbbf  

 

C)  Find )( hxf +  

 

( ) ( ) ( )( ) 433243343)( 222
+++++=+++++=++++=+ hxhxhxhxhxhxhxhxhxf

 

Rearrange the terms to get the following function: 4332)( 22
+++++= hxxhhxxf  

 



Example 2 

 

Given the following function, xxg 2sin)( = , evaluate the following functions. 
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B) Evaluate 
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C) Evaluate ( )0g  

 

( ) 0)0sin()02sin(0 ==⋅=g  

 

Implicit form of a function: 32
=+ yx  

 

Explicit form of a function: 23 xy −=   (The equation is solve for y in terms) 

 

How to find the domain and range of a function 

 

 

Example 3 

 

Find the domain and range of each function. 

 

1) 5)( 2
+= xxf  

 

Domain: ( )∞∞− ,  or { }∞<<−∞ xx :  

 

Range: ( )∞,5 or { }5: ≥yy  

  

2) 52)( +−= xxf  
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Range: [ )∞,0 or { }0: ≥yy  

 

3) xxf 2sin)( =  

 

Domain: ( )∞∞− ,  or { }∞<<−∞ xx :  

 

Range: [ ]1,1− or { }11: ≥≥− yy  

 

 

 

 

 

 

 

 

 

 



Composition of two functions 
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Example 4 

 

Given the following functions: 
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Evaluate each of the following functions. 

 

1) Evaluate ))2((gf  

 

      ( ) 193163)8(2)8()44(42))2(( 2
=+=+==+=+= fffgf  

 

2) Evaluate ( ) )1(−fg �  

 

( ) 54141)1()3)1(2())1(()1( 2
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3) Evaluate ( ) )(xgf �  
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4) Evaluate ( ) )(xfg �  
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5) Evaluate ( ) )(xff �  

 

( ) 943643)32(2)32())(()( +=++=++=+== xxxxfxffxff �  

 



 

 

Vertical Line Test 
 

If a vertical line can be drawn so that it intersects the graph a relation 2 or more times, 

then the relation is not a function. 

 

 

Examples 5 

 

Use the graph to determine if the relation is a function, and give the domain and range. 
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Solution: 
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This is not a function, since the relation fails the vertical line test. 

Domain: ( )∞,0 ,  Range: ( )∞∞− ,  

 



 

 

Example 6  

 

Use the graph to determine if the relation is a function, and give the domain and range. 

 

 

f x( ) = x2+1

  
This is a function since every vertical line on the graph would intersect the relation 

only once.   Domain: ( )∞∞− , :  Range: ),1[ ∞  

 

 


